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(54) Title: COLUMN FOR CHROMATOGRAPHY 

(57) Abstract 

The present invention relates to a 
liquid -chromatography column constructed from 
a column tube (1) containing a chromatographic 
matrix (2). a fluid inlet (3), a fluid outlet (4) 
and a respective adapter (5 and 6) placed at the 
inlet and the outlet respectively. The column is 
characterized in that respective adapters (5 and 6) 
include an end-plate (7) and a perforated plate (8), 
such as to form a gap (9) between the end-plate and 
the perforated plate (8). The inventive column is 
particularly suited for large-scale chromatography 
in which matrices of small particle sizes are used. 
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Column for Chromatography 

Technical field 

The present invention relates to a column for liquid chroma- 
tography. 

Description of known techniques 

When practicing liquid chromatography on a porous matrix, a 
liquid containing a dissolved compound is allowed to pass 
through the matrix, wherewith the compound flows through the 
matrix while passing through one or more adsorption/desorption 
stages . 

Matrices intended for liquid chromatography are normally 
comprised of particles, e.g. beads, that are packed together in 
a column tube to form a bed. The bed is normally held in place 
in the tubular column with the aid of two adapters, each 
covering a respective end of the bed and therewith also the 
cross-sectional area of the column. One of the adapters will 
often include an inlet for elution agent which prior to 
penetrating the matrix bed passes through a perforated plate 
which distributes the flow uniformly over the end area of the 
bed. The other adapter has an outlet for elution agent, which 
prior to entering the outlet also passes through a perforated 
plate which gathers the flow uniformly across the end area of 
the bed prior to the elution agent exiting through the outlet. 
It is normal to place a very fine net between the perforated 
plate and the gel bed, to prevent the ingress of gel material 
into respective adapters. Examples of perforated plates are 
filter plates, gratings, coarse nets, apertured plates and 
discs . 

With the intention of minimizing diffusion and zone spreading 
during chromatography, the perforated plate, either with or 
without a fine net, is placed tightly against the inlet area of 
the bed at respective ends of the column. This is done to 
obviate the risk of particles swirling up from the bed. 

According to known technique, perforated plates are placed 
against the gel bed and immediately adjacent the end-plate of 
respective adapters. 
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The problems of known techniques 

Conventional perforated plates, such as gratings, etc., have 
been found to present problems in large scale chromatographic 
5 processes in which the gel matrix consists of small beads, 
which require greater bed packing pressures and are operated at 
high rates of flow. By large-scale columns is meant here column 
tubes that have a diameter greater than or equal to 50 mm. A 
test which functions well on a small scale will often present 
10 problems in large-scale chromatography performed under the 
aforesaid conditions. 

More specifically, the earlier known perforated plates impede 
the radial flow of eluting solution and sample solution 
respectively in the end-areas of the column, giving rise to an 

15 uneven plug flow. This uneven plug flow will often result in a 
more rapid flow in the middle of the column and slower flow out 
towards the periphery of the gel-bed cross-section. This is 
shown in the chromatogram by broad peaks with high degrees of 
dilution. The plate number of the column will therewith be 

20 lowered. Because of the high packing pressure necessary under 
these conditions, the conventional perforated plates are 
pressed tightly against the adapter end-plate. 

DISCLOSURE OF THE INVENTION 

25 It has now been found that a more uniform plug flow and an 

increase in plate number can be achieved in large-scale chroma- 
tography when a liquid gap is provided between the adapter end- 
plate and the perforated plate during the chromatographic 
process. This gap is obtained by providing a perforated plate 

30 with projections which function to generate a gap, in addition 
to openings. The positive effect obtained is because liquid 
that enters the adapter is spread radially through the 
perforated plate and penetrates the matrix, through the plate 
openings, in a continuous vertical layer across the end-area of 

35 the matrix, resulting in a uniform plug flow and a higher 
bottom number. 

The inventive liquid-chromatographic column is comprised of a 
tube which contains a chromatographic gel matrix and an adapter 
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placed at the inlet and the outlet of the column respectively. 
The invention is characterized in that at least one of the 
adapters, preferably the inlet adapter, includes a perforated 
plate and an end-plate, and in that a gap is formed between the 
end-plate and the perforated plate . 

The invention will now be described in more detail with 
reference to the accompanying drawings, in which 

Figure 1 illustrates one embodiment of an inventive column with 
applied flow; 

Figure 2 is a cross-sectional view of the adapter; 
Figure 3 is a view of the perforated plate from above; and 
Figure 4 illustrates two chroma tograms in small and large scale 
respectively, there being used an inventive column tube in the 
large-scale test. 

Figure 1 illustrates a column tube 1 filled with a matrix 2 
and including two adapters 3 and 4 which respectively cover the 
inlet and outlet areas of the matrix. The adapters 3, 4 include 
respectively a liquid flow inlet 5 and a liquid flow outlet 6. 
The flow direction is arrowed in. Figure 1. Each of the adapters 
3 and 4 is provided with a conventional sealing element, e.g. 
O-rings, which seal against the inner surface of the column 1. 

The adapters 3 and 4 are shown in larger scale in Figure 2, 
and include an end-plate 7 and a perforated plate 8 provided 
with openings 8a and projections 8b. The projections may 
alternatively be disposed on the end-plate of the adapter. The 
end-plate 7 and the perforated plate 8 define therebetween a 
gap 9, preferably a gap of from 0.2 to 1.0 mm in depth. The 
density of the projections is determined by the pressure at 
which the bed is packed, i.e. the greater the packing pressure, 
the denser the projections. It is essential that the gap depth 
will permit the flow to be uniformly distributed through the 
area of the perforated plate 8 when the column is packed. If 
the gap depth is excessively small, the flow will be 
distributed unevenly across the surface area of the plate. The 
gap depth will normally be > 0.2 mm. The projections serve two 
purposes. Firstly, the projections will function as gap forming 
elements, and secondly shall exert the least possible 
resistance to radial flow, i.e. shall permit the incoming and 
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outgoing flow to change direction through 90°. Appropriate 
shapes of the projections are therefore circular, oval, etc. 
According to one preferred embodiment of the invention, the 
projections are round. 
5 A fine-mesh net 10 is preferably placed against the perforat- 

ed plate, i.e. against the gel matrix, in a conventional manner 
not described. The advantage afforded by such a net is that the 
flow will be spread twice, i.e. once between the end plate and 
the perforated plate and once between the perforated plate and 
10 the net. 

The adapter parts are conveniently manufactured separately, 
and preferably from stainless steel . The parts can be welded 
together for use in chromatography. The parts can be cleaned 
very easily and thus prevent undesirable contamination . 
15 The inventive column is suitable for matrices having particle 

sizes of 5-250 pm, particularly for particle sizes of 5-60 Jim, 
and flow rates of 50-1 500 cm/h. 

The use of the invention in application will now be illus- 
trated with reference to a number of examples. 

20 

Example 1 

An inventive column tube having an inner diameter of 200 mm 
and a gel height of 30 mm was packed with 15 |im beads. The 

25 column was equalized with 0.5 M NaCl. A trace substance of 2.0 
M NaCl with a sample volume corresponding to 1% of the gel 
volume was introduced to the column, whereafter the column was 
run with 0.5 M NaCl at a rate of flow of 60 cm/h. The 
conductivity was registered with a conductivity meter. 

30 The peak was shown as a sharp peak and the plate number was 

calculated as N/L 26 300. 

Example 2 

This example was run on two scales; a small scale with 2.2 ml 
35 gel and a column measuring internally 7.5 mm x 50 mm, and on a 
large scale with 1570 ml gel and a column having internal 
dimensions of 200 mm x 50 mm. In the small scale, the column 
was operated solely with nets, i.e. in the absence of 
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perforated plates. In the large-scale test there was used a 
perforated plate in accordance with the invention. The particle 
size was 30 Jim in both cases. The column was equalized with a 
20 mM phosphate buffer, pH 6.8. Other conditions: 

Sample : ribonuclease A, cytochrome C, lysozyme (3.75:1:1) 

Amount of sample 0.32 mg/ml gel 

Flow rate: 300 cm/h 

Buffer hi 20 mM phosphate buffer, pH 6.8 
Buffer P: Buffer A + 0.4 M NaCl 
Gradient : 0-100% B, 10 column volumes. 
The results from Example 2 are shown in Figure 4, wherein the 
upper chroma togram shows the result obtained with the small- 
scale test, and the lower chromatogram shows the result 
obtained with the large-scale test. It will be seen that three 
pronounced peaks occur in both instances. The resolution, i.e. 
the R s -value, between the protein peaks for ribonuclease A 
(peak 1) and cytochrome C (peak 2) is 3.6 in the small scale 
and 3.6 in the large scale. The resolution between the protein 
peaks for cytochrome C (peak 2) and lysozyme (peak 3) is 2.2 in 
the small scale and 2.4 in the large-scale test. 

Thus, despite the increase in diameter, the large-scale test 
gave an equally as good result as and even a better result than 
the small-scale test. Only unsatisfactory results have been 
achieved earlier. These results can now be greatly improved in 
accordance with the invention, with a column provided with 
adapters that include perforated plates. 
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CLAIMS 
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1. A liquid- chromatography column constructed from a column 
tube (1) that includes a chromatographic matrix (2), a flow 

5 inlet (3) and a flow outlet (4), and an adapter (5 and 6) 
placed at the inlet and outlet respectively, characterized in 
that respective adapters (5 and 6) include an end-plate (7) and 
a perforated plate (8) configured to define a gap (9) between 
the end-plate and the perforated plate (8) . 

10 

2. A column according to Claim 1, characterized in that the gap 
is created by projections (8b) on the end-plate (7) or on the 
perforated plate (8) . 

15 3. A column according to Claim 1 or 2 , characterized in that 
the gap has a depth of 0.2-1-0 mm. 

4. A column according to one or more of the preceding claims, 
characterized in that the projections are circular. 

20 

5. A column according to one or more of the preceding claims, 
characterized by a net placed between matrix and perforated 
plate . 
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